Aim Ureteral stump syndrome is a recognised but uncommon complication following routine hemi-nephrectomy. Laparoscopic excision of the distal ureteral stump (DUS) is a popular treatment option when feasible, however, carries risks of injury to the residual moiety ureter in a duplex system. We present our strategy adopted in a girl with symptomatic DUS with an adherent common sheath to the normal lower moiety ureter. Methods A female infant underwent a laparoscopic right hemi-nephrectomy for a dilated upper moiety of a duplex kidney with an ectopic ureter. On further follow-up, she developed recurrent and troublesome vaginal discharge which continued for a few years. An ultrasound showed a dilated DUS. The decision was made to excise it using minimally invasive technique.
Introduction
Ureteral stump syndrome is an uncommon but recognised complication following routine (hemi)-nephrectomy. Presentation can be even several years after the total or heminephrectomy. Laparoscopic excision of the distal ureteral stump (DUS) is a well-described treatment option. We present an alternate safe technique to excision.
A female infant with antenatal diagnosis of a right duplex kidney underwent a laparoscopic right upper pole hemi-nephroureterectomy for recurrent urinary tract infections (UTI) in the setting of a non-functioning dilated upper moiety with a tortuous ectopic ureter. Cystoscopy was performed prior to the procedure. Bilateral single orthotopic ureteric opening (UO) was noted and no ectopic UO was noted elsewhere (bladder neck or urethra). Both moiety ureters were closely associated and further separation below the pelvic brim was not attempted. The dilated ureter was divided with dissecting scissors and left open. The ureter below this dissection was grossly dilated and suction of contents was undertaken. The post-operative period was uneventful and she was discharged on the second day postsurgery. Six months following surgery, the parents noted an intermittent purulent discharge in the child's nappy. This remained troublesome for the first year and then resolved spontaneously without any symptoms for almost 2 years. Recurrent episodes of vaginal discharge resumed after this period occurring intermittently for a few years and then the frequency and severity of these episodes increased over the last year preceding re-intervention. The discharge by this time had become copious, offensive and green in colour. The patient (who was now 8 years of age) also started developing moderate-to-high-grade pyrexia and pain during these episodes. Ultrasound of the renal system for the first time revealed a dilated DUS. Laparoscopic excision of the stump was discussed with parents and surgery was subsequently planned.
Examination under anaesthetic (EUA) of the perineum and a cysto-vaginoscopy was performed as an initial step. No ectopic UO was identified in the bladder, urethra or the vagina. Laparoscopic dissection to separate the DUS from the normal lower moiety ureter was attempted. The DUS was significantly inflamed and completely adherent to the surrounding structures. It was, therefore, difficult to proceed with the planned surgery without potential injury to the normal lower moiety ureter. The proximal end of the stump was then identified and opened. A guidewire was advanced into the open end of the stump through the working port in an antegrade fashion. The stump was then split longitudinally as far down to the proximal urethra over the guidewire (Fig. 1) . The wire was noted to exit from an area between the urethra and vagina in the perineum (Fig. 2) . The now-visible exterior opening of the ureter was cauterised using monopolar diathermy. A 4.7-Fr, 22-32-cm double-J stent was then inserted into the lower moiety ureter as a precautionary measure due to the initial difficult dissection. The distal end of the double-J stent was secured to the tip of the urethral catheter with a vicryl stitch. The patient was discharged home on the second post-operative day with the catheter in situ without any adverse events. The catheter was removed along with the double-J stent on the ward after a week. At 6 months following the procedure, she remained well with no symptoms. Hemi-nephrectomy is performed in children with duplex kidneys who have recurrent urinary tract infections usually due to a dysplastic or non-functioning moiety with an ectopic ureter. Majority of patients following (hemi)nephrectomy are asymptomatic.
Ureteral stump syndrome is a rare complication following (hemi)-nephrectomy. The classic triad of symptoms include recurrent urinary tract infections, lower abdominal and pelvic pain and haematuria. Children may also present with vaginal discharge, voiding dysfunction, and/or incomplete emptying of their urinary bladder. The DUS may reveal as its contents frank empyema or stones when explored. There have also been some reports of tumour (transitional cell carcinoma or squamous cell carcinoma subtypes) noted in the DUS of adult patients' post-nephrectomy for benign disease and, therefore, long-term follow-up has been recommended [1] .
The incidence of symptomatic DUS is reported in the range of 1.1-10% of all cases operated [2, 3] and these affected patients often need a second surgical intervention to excise the stump. Our centre published a symptomatic recurrence rate in the redundant ureteral stump of 8% in the year 2001 and advocated that the risk of injury to the good ureter may considerably outweigh the benefits of performing a complete ureterectomy [4] . Another study conducted at our centre in the year 2014 evaluated the incidence and risk factors for residual stump excision following hemi-and total nephrectomy in children [5] . DUS excision following heminephrectomy in this study was reported to be 9% (n = 7/92), and 2.5% (n = 3/146) in total nephrectomies [5] . The recommendations made following this study included that children with risk factors such as reflux and duplex systems require clinical and ultrasonographic follow-up for at least 5 years after surgery.
Following (hemi)-nephrectomies, obstructive mega-ureters are usually left open and the refluxing ones are ligated. However, in our case, the dilated ureteral remnant possibly did not undergo the process of fibrosis and obliteration of the lumen. The stenotic opening in the vestibule was not visible on EUA and build-up of ureteric mucosal secretions led to the formation of DUS. With the history of intermittent discharge, no discharge was seen with gentle compression of the abdomen under anaesthesia. If the discharge site is visible, dilatation ± incision may be attempted. It is a less invasive procedure but can be associated with re-stenosis and recurrence of symptoms. Sclerosing agents such as doxycycline are increasingly being used in the paediatric population with recent usage in management of renal cysts [6] . A case report similar to our patient, with a stenotic ectopic UO in the introitus and DUS, was successfully treated with instillation of Doxycycline into the DUS following dilatation of the UO. This required at least two separate general anaesthetics necessitating a catheter in situ for 2 weeks to empty the DUS prior to the instillation [7] . The authors, however, decided to lay open the DUS and obliterate the UO in the vestibule with diathermy to prevent any further discharge. Similar techniques performing transurethral incision of the ectopic dilated DUS followed by fulguration of the stump have been described [8, 9] .
In cases of simplex kidneys, every attempt should be made to excise the refluxing ureter completely and minimally invasive surgery (MIS) facilitates this. MIS enables the dissection of the ureter as far down as feasible to the level of the urinary bladder to keep the stump as short as possible. DUS is less likely to develop in short ureteral stumps [10] . In cases of duplex renal systems, however, subtotal ureterectomy is the surgical treatment of choice to avoid unnecessary iatrogenic injury to the adjacent moiety ureter.
In both the above scenarios, experts may argue that the quoted 10% need a second procedure to address the symptomatic DUS which may not exactly be a low figure. The alternate approach herein described may potentially offer a safer option with better outcomes in terms of patient morbidity. Laying open of the DUS in non-refluxing cases where it is difficult or risky to completely excise it may be considered at the time of the primary procedure of (hemi)-nephrectomy to avoid a second intervention. We now routinely use this technique in the primary procedure. The additional benefit of introducing a guide wire is that it provides the opportunity to establish the site of the ectopic UO although it may only serve to satisfy one's curiosity.
